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(54) DISPLAY DEVICE AND PORTABLE TERMINAL DEVICE USING IT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power 
consumption in a light emitting display element used for 
the display device of the terminal of a mobile such as a 
portable telephone. 

SOLUTION: Under the stand-by condition in which 
power supply is ON and an interrupt signal 16 is not 
generated, this device is controlled so as not to light the 
dot display part of an organic EL display and to display 
only critical data by a character display part, and when 
the interrupt signal 16 is generated, by displaying 
corresponding to the data input from a keyboard 3 or an 
input/output circuit 14 only for a fixed display period. 
Thus, the low power consumption of the display device 
can be attained without spoiling convenience. 
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(54) DISPLAY DEVICE AND PORTABLE TERMINAL DEVICE USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce power consumption in a light 
emitting display element used for the display device of the terminal of a 
mobile such as a portable telephone. 

SOLUTION: Under the stand-by condition in which power supply is ON 
and an interrupt signal 16 is not generated, this device is controlled so as 
not to light the dot display part of an organic EL display and to display only i$ 
critical data by a character display part, and when the interrupt 
generated, by displaying corresponding to the data input from a 
or an input/output circuit 14 only for a fixed display period. Thus ; 
power consumption of the display device can be attained without spoiling 
convenience. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the display which displays information by 
luminescence of two or more light emitting devices, and the personal digital assistant equipment using it. 
[0002] 

[Description of the Prior Art] In the display using the conventional liquid crystal, since the liquid crystal itself was a capacity 
load, current hardly flowed, but the back light section using light emitting diode etc. occupies most power consumption. For 
this reason, the back light section was usually switched off and displayed and low-power- ization was attained by turning on a 
back light if needed. 

[0003] However, since, as for the display of the above-mentioned composition, a back light etc. is needed, it is difficult, and 
when these display is moreover used for personal digital assistant equipment, it is unsuitable [ the thin shape of equipment ] 
for thin-shape-izing of the personal digital assistant currently demanded in the present commercial scene. Then, the display 
using the organic electroluminescent element (it abbreviates to an organic EL element below) which made the organic layer 
the luminous layer is developed as display of the present thin shape. 

[0004] The organic EL element has the composition which makes current pass and emit light to the organic thin film formed 
on the glass plate or the transparent film. 

[0005] The **** composition of the organic EL element concerning drawing 8 is shown. The transparent electrode 120 is 
formed on the glass substrate 1 19, and laminating formation of the organic layer is carried out on the transparent electrode 
120. As this organic layer, laminating formation of the hole transporting bed 121 and the luminous layer 122 is carried out at 
order. Furthermore, the metal electrode 123 is formed on the luminous layer 122. In an organic EL element with the above 
composition, while making a transparent electrode 120 into right potential, when direct current voltage or a direct current is 
impressed by making a metal electrode 123 into a negative potential, an electron hole is poured into a luminous layer 122 
through the hole transporting bed 121 from a transparent electrode 120, and an electron is poured into a luminous layer 122 
from a metal electrode 123. In a luminous layer 122, the reunion of this electron hole and an electron arises, and when the 
exciton generated in connection with this shifts to a ground state from an excitation state, luminescence is produced. Although 
the display of the audio for mount etc. is known as application to the display of this organic EL element until now, the 
application to the display [ reasons / of there being little brightness change ] of mobile terminals, such as a cellular phone 
replaced with the conventional liquid crystal, etc. is expected to things and an angle of visibility with easy colorization from 
now on. Since the cell is used, the time is restricted, and these devices require low-power-ization also from the display. 
[0006] 

[Problem(s) to be Solved by the Invention] Although a back light does not need since an organic EL element is a light 
emitting device, whenever it always displays, in order to consume power, there is a problem that the available time of a 
personal digital assistant will become remarkably short, and the reduction method of effective display drive power has been a 
technical problem. 

[0007] this invention aims at offering the display which reduces the power which a display takes, and the personal digital 
assistant equipment using it. 

[0008] Moreover, even if this invention reduces power, it aims at a speed of response offering big display and the personal 
digital assistant equipment using it. 

[0009] Moreover, this invention aims at offering the display with which convenience does not fall even if it reduces power, 
and the personal digital assistant equipment using it. 

[0010] Furthermore, even if this invention reduces power, it aims to let a display offer legible display and the personal digital 

assistant equipment using it. 

[0011] 

[Means for Solving the Problem] this invention constituted display from an organic EL element, and prepared the 1st viewing 
area which displays always required information on display, and the 2nd viewing area which displays information in the case 
of a specific situation. 
[0012] 

[Embodiments of the Invention] Invention concerning a claim 1 is the display equipped with the substrate, the electrode 
prepared on the aforementioned substrate, and the organic luminous layer inserted into the aforementioned electrode, and is 
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set at the time of operation of display. By having the 1st viewing area which pass current to an electrode, and an organic 
luminous layer is made to emit light to it, and always displays predetermined information on it, and the 2nd viewing area 
which pass current to an electrode, and an organic luminous layer is made to emit light in the case of a specific situation, and 
displays information on it Usually, since the 1st viewing area is made to only turn on, power consumption can be reduced, the 
information for which it moreover asks can also always be displayed on the 1st viewing area, and convenience does not fall. 
[0013] Invention concerning a claim 2 is the display equipped with the substrate, the electrode prepared on the 
aforementioned substrate, and the organic luminous layer inserted into the aforementioned electrode, and is set at the time of 
operation of display. By having the 1 st viewing area which pass current to an electrode, and an organic luminous layer is 
made to emit light to it, and always displays predetermined information on it, and the 2nd viewing area which pass still bigger 
current to an electrode, and an organic luminous layer is made to emit light in the case of a specific situation, and displays 
information on it Usually, since the 1st viewing area is made to only turn on, power consumption can be reduced, the 
information for which it moreover asks can also always be displayed on the 1st viewing area, and convenience does not fall. 
[0014] Invention concerning a claim 3 is the display equipped with the substrate, the electrode prepared on the 
aforementioned substrate, and the organic luminous layer inserted into the aforementioned electrode, and is set at the time of 
operation of display. By the case of a normal state, with the 1st viewing area which pass current to an electrode, and an 
organic luminous layer is made to emit light to it, and always displays predetermined information on it While changing into an 
astigmatism LGT state, in the case of a specific situation Since the 1st viewing area is made to usually only turn on by having 
the 2nd viewing area which pass current to an electrode, and an organic luminous layer is made to emit light, changes into a 
lighting state, and displays information Power consumption can be reduced, the information for which it moreover asks can 
also always be displayed on the 1 st viewing area, and convenience does not fall. 

[0015] The electrode prepared on the substrate and the aforementioned substrate in invention concerning a claim 4, Are the 
display equipped with the organic luminous layer inserted into the aforementioned electrode, and by the case of a normal state 
with the 1st viewing area which pass current to an electrode, and an organic luminous layer is made to emit light to it, and 
always displays predetermined information on it While passing the 1st current to an electrode and changing into the 1st 
lighting state, in the case of a specific situation By having the 2nd viewing area which pass the 2nd bigger current than the 1st 
current to an electrode, and an organic luminous layer is made to emit light, changes into the 2nd lighting state brighter than 
the 1st lighting state, and displays information Usually, since the 1st viewing area is made to only turn on, power consumption 
can be reduced, the information for which it moreover asks can also always be displayed on the 1st viewing area, and 
convenience does not fall. 

[0016] In invention concerning a claim 5, in claims 1-4, since the 1st viewing area displayed information when the 2nd 
viewing area formed two or more dots and made the aforementioned dot turn on while making the pattern formed beforehand 
turn on, the information displayed on the 2nd viewing area can display over a variety (the kanji, character, etc.), and can make 
information legible. 

[0017] In claims 1-4, by having had the organic luminous layer inserted into the electrode and the aforementioned electrode 
on one substrate, and having prepared the 1st viewing area and 2nd viewing area on one substrate, part mark can be reduced 
and productivity can be raised in invention concerning a claim 6. 

[0018] While invention concerning a claim 7 is equipped with the organic luminous layer inserted into the electrode and the 
aforementioned electrode on the 1st and 2nd substrates, respectively in claims 1-4 and forming the 1st display table region in 
the 1st substrate of the above By having formed the 2nd viewing area in the 2nd substrate of the above, and having combined 
the 1 st substrate of the above, and the 2nd substrate of the above, the flexibility of a design is raised and the display of various 
kinds can be offered. 

[0019] In invention concerning a claim 8, since required information can be timely displayed on the 2nd viewing area by 
establishing an interrupt control means, making the time of an interruput signal being inputted into the aforementioned 
interrupt control means into a specific situation, and displaying predetermined information on the 2nd display means, 
convenience does not fall. 

[0020] The means of communications which performs communication with the exterior in invention concerning a claim 9, and 
an input means to input data, The display means equipped with the organic luminous layer inserted into the electrode prepared 
on the substrate, An interrupt control means to detect the interruput signal from at least one side of the aforementioned means 
of communications or the aforementioned input means, It is personal digital assistant equipment equipped with the display 
driving means which drive the aforementioned display means, a display means The 1st viewing area which displays regular 
predetermined data at the time of operation of personal digital assistant equipment, It has the 2nd viewing area which displays 
predetermined information when an interrupt control means detects an interruput signal. To the electrode which constitutes 
the 1st viewing area of the above, the aforementioned display driving means always pass current, and predetermined 
information is always displayed. Since the 1st viewing area is made to usually only turn on by passing current and changing 
into the 1st lighting state when, as for the aforementioned display driving means, the aforementioned interrupt control means 
detects an interruput signal to the electrode which constitutes the 2nd viewing area of the above Power consumption can be 
reduced, the information for which it moreover asks can also always be displayed on the 1st viewing area, and convenience 
does not fall. Moreover, the operating time of personal digital assistant equipment can be lengthened by the part to which the 
power of a display means was reduced, and one charge. 

[0021] In a claim 9, before an interrupt control means detects an interruput signal, invention concerning a claim 10 Since the 
1st viewing area is made to usually only turn on by passing current which display driving means do not pass current to the 
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electrode which constitutes the 2nd viewing area, or will be in the lighting state of the low 2nd of brightness from the 1st 
lighting state Power consumption can be reduced, the information for which it moreover asks can also always be displayed on 
the 1st viewing area, and convenience does not fall. 

[0022] Invention concerning a claim 1 1 can raise the speed which displays information when constituted in claims 9 and 10 
by the 1st display driving means which drives the 1 st viewing area for display driving means, and the 2nd display driving 
means which drives the 2nd viewing area, and, moreover, a circuit design becomes easy. 

[0023] Since the amount of cell members of the company and an electric wave situation can always be seen by equipping 
invention concerning a claim 12 with the microphone which changes voice into a sound signal, and the loudspeaker which 
changes a sound signal into voice in claims 9-11, and displaying at least one side of the strength of a cell residue or a base 
station electric wave on the 1st viewing area, convenience does not fall. 

[0024] Hereafter, the gestalt of operation of this invention is explained. The perspective diagram showing personal digital 
assistant equipment [ in / the gestalt of 1 operation of this invention / in drawing 1 ], the block diagram showing personal 
digital assistant equipment / in / the gestalt of 1 operation of this invention / in drawing 2 ], and drawing 3 are the enlarged 
views showing the display in the gestalt of 1 operation of this invention. 

[0025] In drawing 1 - drawing 3, it is the antenna with which 1 was prepared in the main part of personal digital assistant 
equipment, and 2 was prepared in the main part 1, and an antenna 2 performs at least one side of transmission of an electric 
wave, or reception . In addition, since transmission of a signal and reception were performed through radio, although antennas 
(a helical antenna, flat antenna, etc.) were formed with the gestalt of this operation, when performing optical communication 
etc., you may use a light emitting device and a photo detector instead of an antenna. In this case, a signal is transmitted to 
other equipments etc. by the light emitting device, and the signal from the outside is received by the photo detector. Thus, 
although the antenna 2 was used with the gestalt of this operation, what is necessary is just the communications department 
which performs communication with the exterior. 

[0026] 4 is the display which was prepared in the main part 1 and consisted of organic EL elements, and a display 4 is 
mentioned later in detail. 

[00271 3 is the keyboard formed in the main part 1, and predetermined data are inputted from a keyboard 3. As data inputted, 
a setup of the telephone number, a name, a time input, and various functions etc. is mentioned. Moreover, with the gestalt of 
this operation, although the keyboard was used as an input unit, a pen input unit, an audio input unit, the MAG or an optical 
input unit, etc. can be used. 

[0028] The loudspeaker to which 5 outputs voice, notice sound, etc., and 6 are macro phons which input a sound signal etc. 
[0029] In addition, as personal digital assistant equipment, in using a pager, a microphone etc. becomes unnecessary. 
[00301 The control unit 7 consists of known technique using CPU, memory, etc. which are not illustrated, and controls the 
radio circuit 8 and the display-control circuit 9. The radio circuit 8 performs communication with a telephone base station 
through an antenna 2. The display-control circuit 9 performs screen-display control to a display 4 according to the display 
instruction from a control unit 7, and the key input signal from a keyboard 3. 

[003 1] As shown in drawing 3 , a dot indicative data [ like the telephone number memorized by the character which character 
display 4a and dot display 4b are prepared as a viewing area, and data, such as a character icon, are displayed on character 
display 4a, and is inputted into dot display 4b from a keyboard 3, and memory ] whose display 4 is is displayed. 
[0032] Drawing 4 is the block diagram showing the display-control section in the gestalt of 1 operation of this invention. The 
control circuit 1 1 consists of known technique using CPU, memory, etc. which are not illustrated. The keyboard interface 
(KEY I/F) 13, the I/O circuit (I/O circuit) 14, the interface 20 for display (display I/F), and the interface 15 for display 
(display I/F) are connected to the control circuit 1 1 through the bus 12. A keyboard interface (KEY I/F) 13 reads the character 
code generated by the keyboard (KEY) 3, and sends it to a control circuit 1 1 . Moreover, a keyboard (KEY) 3 will transmit an 
interrupt signal 16 to the interrupt control circuit 17, if a key is pushed. While it connects with the control unit 7 through the 
signal line 18 and the I/O circuit (I/O circuit) 14 transmits the data on a bus 12 to a control unit 7, it receives the data from a 
control unit 7, and outputs them on a bus 12. Moreover, when an interrupt signal is transmitted from a control unit 7, this is 
outputted to the interrupt control circuit 17. The dot indicative data which a control circuit 1 1 transmits is inputted into the 
interface 15 for display (display I/F) through a bus 12, it processes conversion to the data array suitable for the display etc., 
and sends it to the display drive circuit (display driver) 19. The display drive circuit (display driver) 19 outputs voltage or 
current according to a dot indicative data, and displays on the dot display of a display 4. On the other hand, the character 
indicative data which a control circuit 1 1 transmits is inputted into the interface 20 for display (display I/F) through a bus 12, 
it processes conversion to the data array suitable for the display etc., and sends it to the display drive circuit (display driver) 
2 1 . The display drive circuit (display driver) 2 1 outputs voltage or current according to a character indicative data, and 
displays on the character display of an organic EL display 6. The interrupt control circuit 17 will output the start signal 23 of 
operation, if the interrupt signal 22 from the I/O circuit (I/O circuit) 14 or the interrupt signal 16 from a keyboard (KEY) 3 is 
sent. The control circuit 1 1 which received this start signal of operation starts operation of data reading from a keyboard 
interface (KEY I/F) 13 or the I/O circuit (I/O circuit) 14 etc. ■ 

[0033] Next, power consumption reduction operation of the 1st of the display-control circuit of the gestalt of this operation 
constituted in this way is explained using drawing 5 . If the power supply of a device is turned on first (SI), a control circuit 
1 1 will be in the standby state (S2) of waiting for generating of interrupt signals 16 and 22. When the interrupt signal has not 
occurred, a control circuit 1 1 sends the dot indicative data of all dot astigmatism LGTs to the interface 15 for display (display 
1/F), and controls dot display 4a of a display 4 in all the dot astigmatism LGT state. Moreover, character indicative datas 
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corresponding to the indispensable character icon, such as a state of the strength of a base station electric wave and a residue 
of a cell, are sent to the interface 20 for display (display I/F), and it displays on character display 4a (S3). If a display 
command occurs from a control unit 7 and interrupt signals 16 or 22 occur by generating of an input, arrival, etc. to a 
keyboard 3 A start signal of operation is sent from the interrupt control circuit 17. (S4) and a control circuit 1 1 After ****** 
of operation, such as data reading from a keyboard interface (KEY I/F) 13 or the I/O circuit (I/O circuit) 14 The dot indicative 
data corresponding to the read data is outputted, and it displays on dot (S5) display 4b (S6). Moreover, the character 
indicative data corresponding to the data similarly read to the interface 20 for display (display I/F) is sent (S5), and it displays 
on character display 4a (S6). this time -- simultaneous - a time check - a circuit (not shown) is reset and a time check is 
started (S7), and after the time check for the time set up beforehand is completed, it returns to a standby state (S8) 
[0034] Thus, with the gestalt of this operation, only when the state where it is necessary to perform a dot display to dot 
display 4b, such as operation, arrival, etc. of a keyboard 3, occurred, it controlled so that only a predetermined period turned 
on a dot display, and since consumption of the power by display was suppressed by restricting the number of characters 
displayed about character display 4a, reduction of power consumption was attained. Moreover, in order for character display 
4a to always display indispensable information, such as a state of the strength of a base station electric wave, and a residue of 
a cell, the convenience of a device etc. does not fall. 

[0035] It may be able to correspond by it not being necessary to necessarily make it all dot astigmatism LGTs, and reducing 
luminescence brightness depending on the power consumption of a display 4, the relation of cell capacity, or the specification 
of a device time, although dot display 4b was used as ail dot astigmatism LGTs by the 1st above-mentioned technique. Next, 
power consumption reduction operation by the 2nd technique of the display-control circuit of the gestalt this operation is 
explained using drawing 6 as such an example. If the power supply of a device is turned on first, (S9) and a control circuit 1 1 
will be in the standby state of waiting for generating of interrupt signals 16 and 22 (S10). When the interrupt signal has not 
occurred, a control circuit 1 1 sends the control data corresponding to the luminescence brightness LI to the interface 15 for 
display (display I/F) with a dot indicative data, and expresses to dot display 4b of a display 4 as the luminescence brightness 
LI. Moreover, a character indicative data and the control data of the luminescence brightness LI are sent also like the 
interface 20 for display (display I/F), and it displays on a character display by brightness LI (SI 1). If a display command 
occurs from a control unit 7 and interrupt signals 16 or 22 occur by generating of an input, arrival, etc. to a keyboard 3 A start 
signal of operation is sent from the interrupt control circuit 17 (S12). a control circuit 1 1 After ****** of operation, such as 
data reading from a keyboard interface (KEY I/F) 13 or the I/O circuit (I/O circuit) 14, (SI 3), The control data corresponding 
to the luminescence brightness L2 is outputted interface (display I/F) 15 for display with the dot indicative data corresponding 
to the read data, and the display of dot display 4b is displayed by the luminescence brightness L2 (SI 4). Moreover, the 
character indicative data corresponding to the data similarly read to the interface 20 for display (display I/F) and the control 
data of the luminescence brightness L2 are sent, and it displays on character display 4a by brightness L2 (SI 4). the time check 
which is not simultaneously illustrated at this time - a circuit is reset and a time check is started (SI 5) And after a time check 
ends the time set up beforehand, it returns to a standby state (SI 6). Since the luminescence brightness of an organic EL 
element is proportional to drive current as shown in drawing 7 , it becomes possible [ reducing the power consumption at the 
time of standby ] by controlling to be set to L1<L2. At this time, the value of LI sets visibility and the power reduction effect 
as an compatible optimum value. 

[0036] In addition, although the brightness of dot display 4b and character display 4a is made the same with the gestalt of this 
operation, this may be a different optimum value, respectively. 

[0037] Moreover, even if it combines the 1st method and 2nd method with a dot display and each character display 
independently, the same effect is acquired easily. For example, a dot display reduces brightness in a standby state, and, 
similarly character displays are technique, such as restricting the number of graphic characters and attaining 
low-power-ization. 

[0038] Although convenience makes good information display it on character display 4a as a cell residue with the gestalt of 
this operation because it can always [, such as strength of a base station electric wave, ] observe To the above-mentioned 
information, in addition, the present time stamp, the present date, the name of the owner of a terminal, When the mail function 
is attached to a maker name, the function name (****♦*[ whether a vibration function is active and that it is in the answering 
machine state ] etc.) set up, and personal digital assistant equipment, the number of mails, the arrival-of-the-mail state, etc. 
where a message is received can be considered. 

[0039] Therefore, it is desirable to display at least one of the above-mentioned information on character display 4a at least. 
For example, it is indicating the time of present [****/ displaying only a cell residue ] by both with the strength of a base 
station electric wave etc. 

[0040] In addition, you may constitute so that that to which a user asks for the information displayed on character display 4a 
depending on the case may be displayed. Namely, the information which a user wants to always know from two or more 
above-mentioned information is chosen from personal digital assistant equipment, and is displayed on character display 4a. If 
one or more information for which a user asks in inputting the data which perform various setup is specifically chosen from a 
keyboard 3, a control unit 7 will produce the icon of the information chosen as character display 4a etc. according to the 
inputted information. Then, if directions of starting a power supply are issued, since the selected information can be displayed 
on character display 4a, convenience improves further. 

[004 1] It is desirable to display at least one, such as a character at the time of the telephone number, mail, and a setup of a 
function and an arrival-of-the-mail state, on dot display 4b. In addition, it is desirable at this time to display the information it 
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is not being displayed on dot display 4b that does not lap with the information displayed on character display 4a at character 
display 4a. 

[0042] Moreover, using the organic EL element which formed the organic luminous layer inserted into an anode plate and 
cathode on one substrate as a display 4, by dividing into character display 4a and dot display 4b, part mark can be cut down 
and productivity can be raised by the field. 

[0043] Furthermore, the organic EL element which formed the organic luminous layer inserted into an anode plate and 
cathode, respectively on two substrates as a display 4 is used, by setting to character display 4a the organic EL element 
formed on one substrate, and setting to dot display 4b the organic EL element formed on the substrate of another side, the size 
of each display is easily changeable, and the flexibility of a design can be boiled markedly and can be raised That is, what has 
the large substrate of the organic EL element which constitutes the character display 4 is used to make character display 4a 
into a large field. 

[0044] In addition, although character display 4a forms the predetermined pattern beforehand, are making the pattern emit 
light, display information, dot display 4b forms two or more matrix-like dots, two or more shot light of the dot is carried out 
and it was made to display predetermined information A pattern may be beforehand formed also with both displays, the 
pattern may be made to emit light, and both sides may form a matrix-like dot and may do two or more shot light of the dot. 
[0045] Moreover, in organic EL display device, since the current which luminescence takes is proportional to luminescence 
area, power consumption can be further reduced by making area of the character display which always displays smaller than a 
dot display. Specifically, when area of a dot display is set to 1 , it is desirable to set area of a character display to 0. 1-0.7 
(preferably 0.2-0.5). Or less by 0.1, a character display may become small too much and it becomes hard to see, and when it is 
0.7 or more, it may seldom become reduction of power consumption. 

[0046] Moreover, by preparing the timer circuit which generates a signal for every fixed time, interrupting as an interruput 
signal and inputting the signal of a timer circuit into a selection circuitry, a blink display can be performed at the time of 
standby, and low-power-ization can also be attained. 
[0047] 

[Effect of the Invention] The advantageous effect that low-power-ization of a display portion becomes realizable is acquired 
without spoiling convenience in the personal digital assistant device which has the display using the light emitting device as 
mentioned above according to this invention. 
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